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Consortium for Policy Research in Education, 3440 Market Street, Suite 560, Philadelphia, PA 19104-3325. Tel: 215 -573-0700; Fax: 215-573-7914; e-mail: cpre@gse.upenn This policy brief takes a close look at the ways in which the Third International Mathematics and Science Study (TIMSS)-1995 and TIMSS-1999 data have helped to inform changes in policy and practice as schools, districts, and states respond to the call for improvement in mathematics and science achievement. This policy brief is based primarily on data collected in structured interviews with administrators and teachers in 10 TIMSS benchmarking jurisdictions (referred to as "benchmarkers"). These jurisdictions within the United States participated in the TIMSS-1999 Benchmarking study, committing their own resources and time to receive data from a representative sample of their own eighth-grade students. This brief is designed to facilitate networking and continued learning from TIMSS; it focuses on benchmarkers' experiences but is relevant for anyone interested in using TIMSS to improve mathematics and science instruction. Strategies are reported in summary form. Actual TIMSS data and analyses are not discussed in detail, but related references are provided at the end of the brief. ( The Third International Mathematics and Science Study (TIMSS)-1995 and its successor, TIMSS-1999, provide education researchers, policymakers, and practitioners with rich, comparative data designed to help better understand the performance of educational systems.' As such, TIMSS is a valuable tool in current efforts to improve mathematics and science instruction and to educate students in the United States to global standards of excellence. What can we learn from this ambitious and unprecedented international effort to provide meaningful, useful data for the reform of mathematics and science instruction? It is important to reflect on this question as we assess the promise and challenges of using TIMSS-type data in particular, as well as the broader national effort to use data to guide school improvement in general.
The first in CPRE's series of Policy Briefs about TIMSS (Dunson, 2000) looked at initial efforts to make use of TIMSS-1995 data. In this Policy Brief, we take a closer look at the ways in which TIMSS-1995 and TIMSS-1999 data have helped to inform changes in policy and practice as schools, districts, and states respond to the call for improvement in mathematics and science achievement. This Policy Brief was prepared to complement CPRE's effort to address this question in a TIMSS Pol- This Policy Brief is based primarily on data collected in structured interviews with administrators and teachers in 10 TIMSS Benchmarking jurisdictions (referred to as "Benchmarkers"). These jurisdictions within the United States participated in the TIMSS-19992 Benchmarking Study, committing their own resources and time in order to receive data from a representative sample of their own eighth-grade students. TIMSS Benchmarkers thus have international comparative data on their students' achievement and their system variables. Our purposive sample included equal representation from states, districts, and consortia with a variety of demographic characteristics.' While TIMSS data have been used nationwide, Benchmarking jurisdictions are notable for their existing commitment to reform of mathematics and science programs and for the fact that they have access to their own local TIMSS-1999 data. This Brief is designed to facilitate networking and continued learning from TIMSS; it focuses on Benchmarkers' experiences, but is relevant for anyone interested in using TIMSS to improve mathematics and science instruction. Strategies are reported in summary form. Actual TIMSS data and analysis are not discussed in detail, but related references are provided at the end of this Brief.
Background: What Do We Know About Using Data to Drive System and School Improvement? data have driven reform in different contexts. Two broad factors shape this variability: 1) the nature and quality of the data, and 2) the capacities of systems to analyze and make use of data.
Quality of Data
Data can be seen as "scripts" that guide changes in policy and practice (Massell, 2001) . The form and the content of data influence their use. Assessments, for example, vary in the populations they sample, the unit to which scores can be disaggregated, the content domains and skill sets assessed, the frequency and timing of data reporting, and the scaling of scores. These variations affect the way data are used to inform district-and school-level decision making and classroom instruction (O'Day, in press; Herman, in press ).
TIMSS has a number of advantages as a tool for improvement. First, it was a rigorously executed international study and therefore has credibility for a variety of stakeholders looking to measure student achievement by global standards. Comparative international data allow educators to consult the policies and practices of higher achieving nations as possible strategies for reform. Also critical is the fact that TIMSS provides data not only on student achievement but on as many as 1,500 contextual variables that might help to explain variations in achievement. By supplementing assessment questions with student, teacher, and school questionnaires, videotaped lessons, and analyses of national curriculum frameworks, TIMSS is able to provide extensive data relevant to educational policy and practice.'
The many forms and broad dissemination' of TIMSS data helped gain attention from a variety of stakeholders: the highly publicized ranking of international student achievement lent urgency and credibility to existing critiques of mathematics and science instruction in the United States; TIMSSreleased items helped convince educators that the content and skills assessed were relevant to their students; the videotape data helped administrators, teachers, students, and the public to see concrete differences in lesson content and pedagogical style between American, German, and Japanese class- rooms; and TIMSS analyses greatly increased the influence of the data by indicating clear, actionable alternatives for policy and practice for example, the oft-repeated phrase from TIMSS researcher Bill Schmidt's studies that curricula in the United States are "a mile wide and an inch deep" (Schmidt, McKnight, & Raizen, 1997 ).
Because TIMSS is not able to provide much of the information available from most state and local assessments specifically data over time' or disaggregated data it should be viewed as a useful resource to be used in complement with these assessments and additional system data. Due to sampling procedures, TIMSS results cannot be disaggregated to particular units below the country or jurisdiction originally assessed; thus, TIMSS-1995 provides no local data and TIMSS-1999 cannot provide Benchmarkers with particular student, school, or, in the case of consortia, district data. In some cases these limitations presented significant challenges for use and interpretation, especially for those educators accustomed to the kind of particular school-and student-level data analysis prevalent in the context of current accountability policies.
System Capacities
While achievement data can do much to shed light on existing problems in student performance, they cannot offer explanations and solutions for these problems. Data will lead to improvements in student achievement only if states, districts, and schools have the capacity to analyze and use them.
Research indicates that, in this respect, organizations vary greatly along a number of dimensions including: organizational needs and priorities, qualifications of personnel BEST COPY AVAILABLE Using TIMSS to Inform Policy and Practice at the Local Level and technological expertise, existing capacity of teachers and administrators collectively to implement changes, and level of support for professional development (Massell, 2001; Abelmann & Elmore, with Even, Kenyon, & Marshall, 1999; O'Day, in press; Siskin, in press ). Research indicates further that, in the case of schools, those with higher socioeconomic status and student achievement are more successful at taking advantage of data and resources than lower performing schools (Elmore, 2001; Siskin, in press ).
Because of their amount and complexity, TIMSS-1999 Benchmarking data presented an even greater challenge for analysis and use than most assessment data. Benchmarkers had access to a number of external resources to help them in this task. All Benchmarkers were offered data analysis training by the International Study Center at Boston College and data analysis support through Michigan State University, funded by the National Science Foundation. In addition, a number of Benchmarkers, through their involvement with TIMSS, established ongoing relationships with researchers, universities, regional educational laboratories, other Benchmarkers, and national organizations such as the American Academy for the Advancement of Science (Project 2061, in particular), the National Science Foundation, and the National Goals Panel. Though some have been better able to access TIMSS-associated opportunities than others, all sampled Benchmarkers expressed great enthusiasm for the networking possibilities represented by TIMSS and a frustration at lack of sufficient time and resources to take full advantage of them.
Benchmarkers' Experience Using TIMSS to Inform Policy and Practice at the Local Level
Setting the Agenda TIMSS data have been influential in both direct and indirect ways. In many cases, TIMSS data led directly to the formation of new initiatives such as Ohio's SMART (Science and Math Achievement Required for Tomorrow) Consortium, established explicitly to address mathematics and science achievement using higher standards, greater focus and rigor, and internationally competitive achievement goals. In other cases, TIMSS' influence was less direct, but, as many Benchmarking representatives indicated, there is little doubt that it has, over time, become part of the working language with which educators and the public think about mathematics and science instruction. As a representative from the Math and Science Collaborative explained, "TIMSS informs virtually everything that we do in one way or another, either in very explicit conversations about TIMSS or in implicit ways, supporting the direction we are moving in."
TIMSS Highlighted Issues for Reform
Student Achievement. The majority of Benchmarkers looked at their own TIMSS-1999 data primarily to compare student achievement in specific subtopics to other national and international jurisdictions.
These results generally verified what Benchmarkers had learned from national analyses of TIMSS-1995 data and their own assessments of student achievement that, for example, their students are weaker in physical science, inquiry, and measurement than their international peers. These results were not surprising for most, but they helped convince educators and the public that conclusions from national-level data had local relevance. In some cases, student achievement in certain subtopics was not as high as expected, leading to reform of existing programs.'
Many Benchmarkers also did comparisons of student achievement on specific released items; this was especially useful in helping mathematics and science leadership to think about results in relationship to their specific curricula.
Exploring Possible Relationships
Between Contextual Variables and Achievement. TIMSS-1995 and TIMSS-1999 did more than focus attention on the need for reform they initiated a whole new level of discussions not possible with achievement data alone. TIMSS data raised questions about specific components of policy and practice, suggesting, most importantly, that concrete steps could be taken to improve instruction and increase achievement. 5 3
e Policy Briefs
Benchmarkers noted the strong influence of general messages emerging from analyses of contextual variables in TIMSS 1995 data specifically, the lack of curricular coherence and rigor in the United States, the need for increased focus on inquiry and problem solving, and the need to increase teachers' conceptual and pedagogical knowledge. While these initial findings did not indicate established relationships between the system variables mentioned and student achievement, they highlighted important differences between policies and practice in the United States and many high-achieving nations." This provided policymakers and practitioners with specific questions with which to approach reform of their mathematics and science programs. Some messages emerging from analyses of TIMSS data have received more attention than others. For example, recent analyses have raised issues about content tracking and the role of socioeconomic factors in students' access to a rigorous curriculum." In order to address this issue, states, districts, and schools will need to look at a range of issues associated with course assignment, teacher assignment, professional development, and system incentives. While TIMSS data have highlighted this problem, it remains to be seen whether jurisdictions will take the comprehensive steps necessary to address it.
Several Benchmarkers have been able to complete more extensive analyses of their TIMSS-1999 data. These analyses were undertaken in cooperation with external partners such as Boston College, Michigan State University, and the North Central Regional Educational Laboratory. Benchmarkers engaged in these kinds of partnerships include SciMathMN, First in the World (FITW), Michigan Invitational Group, and the Math and Science Collaborative. These analyses examined the complex relationships between student achievement in mathematics and science and various educational inputs such as teaching practices, professional development, socioeconomic status, and student access to a rigorous curriculum."
General messages emerging from TIMSS-1995 data have thus far had a greater influence on shaping particular reform initiatives in our sampled Benchmarking jurisdictions 6 than TIMSS-1999 Benchmarking data. This may be partly a function of the broader scope of the TIMSS-1995 data and the intense efforts related to its analysis and dissemination. It may also reflect the difficulty jurisdictions have had analyzing and acting on complex local data. In those jurisdictions that have recently completed extensive analyses of their TIMSS-1999 data, it is also too soon to know whether and how these analyses will impact policy and practice. 
Responding to TIMSS: Local Improvement Efforts

Developing and Revising Standards
Several Benchmarkers used TIMSS-1995 data to launch their own projects aimed at providing mathematics and science content standards as a template for district curricular reform. For example, mathematics and science teachers and curriculum specialists participating in one of FITW's Teacher Learning Networks" developed their own grade-level content standards after reviewing a complete TIMSS curriculum analysis, international and local curricula, and state standards. In addition, they consulted an analysis of national content standards and the curricula of two high-achieving TIMSS countries conducted by Mid-Continent Research for Education and Learning."
3EST COPY AVAILABLE
Using TIMSS to Inform Policy and Practice at the Local Level TIMSS -1995 data were released and analyzed at a time when many state legislatures and departments of education were debating and implementing new content standards. In many cases these standards are quite broad in each subject area. Several Benchmarkers made use of TIMSS results in attempts to encourage more focused and rigorous content standards. The Math and Science Collaborative viewed the proposed Pennsylvania standards as "very much clay on the table" and were concerned that the standards should reflect lessons from TIMSS as well as national standards. They developed opportunities for educators to look at the proposed standards for rigor and coherence; findings from the resulting analysis were presented to the state. The Collaborative was also asked to testify before the State Senate when it was conducting a final review of science standards. The SMART Consortium used TIMSS to help in the development of Consortiumwide content standards. These standards were used as a resource by the Ohio Department of Education to inform its own mathematics and science standards.
Curriculum Review
Benchmarkers made extensive use of TIMSS data in evaluating and revising their mathematics and science curricula. General lessons from TIMSS-1995 national-level data, analysis of international curriculum variables, and information about their own students' strengths and weaknesses gave Benchmarkers a number of specific strategies and goals with which to approach these tasks." For some Benchmarkers, TIMSS findings prompted their first efforts to develop system-wide coherent and rigorous curricula.
FITW helped member districts to conduct their own curricular analyses. This effort was guided by use of the TIMSS General Topic Trace Map (GTTM), a framework consisting of 44 mathematics and 79 science topics (Schmidt, Raizen, Britton, Bianchi, & Wolfe, 1997; Schmidt, McKnight, Cogan, Jakwerth, & Houang, 1999) . Using the GTTM, districts could assess the rigor and coherence of their curricula based on the breadth, duration, and flow of topics." Districts could use these analyses in conjunction with other data to raise important questions about their curricula." In one FITW district, for example, the District Action Team used the results of the FITW curriculum analysis and its own assessments to make a general plan for curricular reform. This plan was referred to a mathematics and science curriculum committee composed of teachers, administrators, and central office staff, who revised the curriculum to make it more rigorous and coherent, especially in eighth-grade mathematics. They purchased new instructional materials to reflect these changes and are now in the process of implementing the new curriculum.
Naperville School District 203 also used the TIMSS data in development of their revised mathematics curriculum and are currently using it to inform revision of their science curriculum. In their recent revision of the mathematics curriculum, a curriculum committee looked at TIMSS-1995 videos, consulted research, and made use of lessons regarding the breadth and lack of depth and rigor of curricula in the United States. In response, they reduced the number of topics covered at each grade level and purchased multiple resources rather than single textbooks to implement the curriculum.
Teachers and administrators involved in curriculum reform efforts reported great benefits to their own understanding of content and pedagogy. One example comes from the Math and Science Collaboratives's Curriculum Framework Project. This project convened teacher-leaders from across the region to develop a framework that could be used by district teams of teachers and administrators in reforming their own curricula. Based on Schmidt's analysis of TIMSS curriculum variables, the project's goal was to ensure that the framework reflected international content standards and covered five-to-seven "big ideas" at each grade level. A participating teacher called this "the best professional development experience I've had in my whole career." After working on the framework, she used it in her own district to design a six-week curriculum reform effort in mathematics. Participants focused on articulating concepts and content across grade levels and developing performance assessments. With the Collaborative's help, participants later Benchmarkers mentioned lessons from TIMSS as a significant influence on their choice of curriculum materials. In efforts to focus on fewer topics in greater depth, many districts have purchased materials to accompany units or modules, either as a supplement or a replacement for textbooks. The Math and Science Collaborative provides support to districts in their selection of new materials by sponsoring workshops and maintaining a clearinghouse of exemplary materials that reflect rigorous national and international standards. Based on TIMSS findings, they began an initiative to encourage the use of these materials and greater curricular focus at the middle school level. As part of a separate initiative to enable all students to have access to rigorous curriculum at the high school level, they are also sponsoring implementation of the Cognitive Tutor Project, a curriculum program developed at Carnegie Mellon University.18
Professional Development
While Benchmarkers varied in the degree of professional development opportunities they sponsored, all acknowledged its critical role in building the capacity to both analyze and use TIMSS data. As a representative from FITW put it, "If you don't build the capacity, it makes no difference what the TIMSS data say; you're not going to get anywhere." Professional development efforts were generally focused on curriculum review, implementation of new curricula, or on issues of pedagogy raised by TIMSS analyses.
Building District Capacity
States and consortia recognized that instructional improvement hinges ultimately on local efforts. In most cases, districts are responsible for providing the kind of ongoing support necessary to help administrators and teachers make meaningful and lasting changes to school and classroom practice. In Minnesota, SciMathMN developed a series of workshops designed to help district leadership teams use data to make continuous improvements in their mathematics and science programs. In these workshops, they used Minnesota TIMSS data and TIMSS-1995-related professional development materials" to help district administrators and teachers think about the kinds of questions raised by data and how these inquiries might lead to system improvement. For many districts, the data raised questions about curriculum sequences and materials; TIMSS data prompted conversations across grade levels that in some cases had never occurred. Others looked at pedagogical practices based on issues raised by analyses of TIMSS video data.2° The major challenge presented by these workshops was getting district leadership teams to take a comprehensive look at their mathematics and science programs rather than just focusing on one aspect such as pedagogical style or middle school curricula. Districts do not always have sufficient personnel or other resources to engage in this kind of comprehensive effort. The SMART Consortium, for example, has developed a range of professional development offerings that can be used by districts to help teachers implement new curricula and improve their pedagogical techniques. Responding to their own TIMSS data which suggested a relationship between teachers' content knowledge and student achievement, they also developed a series of contentfocused summer institutes for teachers. To assess the need for this initiative, they supplemented their TIMSS data by developing an additional instrument to measure teacher content knowledge.
Lesson Study. Analysis of TIMSS videotape data presented in Stigler and Hiebert's (1999) widely disseminated book, The Teaching Gap: Best Ideas From the World's Teachers for Improving Education in the Classroom, has focused attention on the great need to support development of teachers' knowledge and practice. Their analysis found, in particular, that teachers in the United States focus their instruction less on developing students' conceptual understanding than do Japanese and German teachers. They also described "lesson study," a routine component of professional practice in Japan, as a powerful means to help teachers develop this capacity. Teachers engaging in lesson study plan collaboratively, observe, and critique lessons designed to address particular areas of common curricular concern." Use of lesson study does not follow directly from TIMSS data; it is, however, a practice used by one of the highest achieving TIMSS nations to help teachers develop pedagogical skills that TIMSS data suggest are important. As such, it provides an interesting example of the way comparative studies can provide insights into other ways of approaching teaching and learning." Districts and schools across the country, as well as a number of Benchmarking jurisdictions, have begun to implement lesson study as part of their professional development programs.
Augmenting Existing Initiatives. In many cases, Benchmarkers' efforts to analyze data and reform curricula are directly linked with their existing strategies to build professional capacity at all levels. For example, Naperville's extensive use of data is facilitated by its historic and continuing commitment to professional development and collaborative decision making. Curriculum revision in Naperville is undertaken by 40-member curriculum committees that follow seven-year cycles of review, development, and implementation. These committees include teacher representatives from every school in the district. Leadership teams within these committees are given extra support by the district to develop their knowledge of research, reform strategies, and available curriculum materials. They are sent to national, state, and local conferences and given release time within the school year to examine research and best practices. During the implementation phase of a revised curriculum, all system teachers attend a curriculum workshop in the summer and are provided with release time during the school year to develop collaborative units, attend grade-level meetings, and participate in continuing professional development opportunities.
The Delaware Science Coalition and
Miami-Dade County incorporated TIMSS results in the extensive site-based professional development support systems they had established, supported largely by grants from the National Science Foundation. In Miami-Dade County, educational specialists working in the district's Urban Systemic Program use a TIMSS-derived curriculum mapping process (as described above in relationship to FITW) to help teachers and administrators make data-driven decisions using their state science assessment. In Delaware, the Local CF. Fre Policy Briefs 8 Systemic Change Initiative involves educators across the state in a collaborative process for reviewing curriculum, selecting instructional units, purchasing or developing materials, providing associated professional development opportunities, and developing assessments. Influenced partly by TIMSS data, Leadership Teams have chosen to emphasize inquiry-based learning and to focus on fewer topics in greater depth./3
Evaluating Efforts
TIMSS is clearly a useful tool in guiding reforms according to international standards of achievement and instruction, but it is as yet unclear whether and how TIMSSinspired reforms achieve their goals. As reported above, TIMSS has been used widely to highlight important issues and to suggest practices that may be successful in improving mathematics and science programs. As with any use of data to drive reform, these are important first steps but do not ensure system improvement. It is critical that states and districts rigorously evaluate the impact of their reforms using indicators that provide valid and continuous data on larger system goals. State and local assessments vary in their ability to measure progress according to the international standards represented by TIMSS and, in some cases, comprehensive assessment programs in mathematics and science have yet to be implemented. Further, TIMSS raises questions about the quality of curriculum and instruction that cannot be answered by assessment data alone.
Assessments
In the context of standards-based reform, assessments aligned with learning standards and achievement goals are a critical component of effective evaluation. TIMSS has been used by a number of Benchmarkers as a tool with which to examine state and district assessments for appropriate content and scaling. For example, the Delaware Science Coalition has made extensive use of TIMSS in ensuring that Delaware's state test, the Delaware Student Testing Program (DSTP), is aligned with international standards. The Coalition is also using TIMSS in a project designed to make a conceptual framework of Delaware's science achievement and assess whether the DSTP is measuring what they 10 want it to measure. Initial results indicate a greater need to focus on problem solving over data retrieval skills. Academy School District #20 in Colorado was able to use its TIMSS results to put student achievement in mathematics on the Colorado Student Assessment Program (CSAP) in context. Scaling on the CSAP indicated that only 25% of their students had achieved a proficient rating, whereas results from TIMSS-1999 indicated that their students were in the top quartile of TIMSS-1999 nations and jurisdictions.
In most cases, state assessments get more attention from districts and schools than TIMSS as they are directly linked with accountability systems and consequences.
When these tests are aligned in form and content with TIMSS, they can be effective tools to measure progress toward TIMSS-inspired system goals. When the tests differ significantly from TIMSS, however, systems that implement them in conjunction with TIMSSinspired reforms may be sending conflicting messages to educators. In one district, for example, there is significant pressure to perform well on the state science assessment which covers a broad range of topics at each grade level. This makes it difficult to focus in depth on fewer topics as do the higher achieving TIMSS nations. In one state, legislators recognized the importance of raising mathematics achievement to global standards yet voted to implement a graduation test that focused more on low-end basic skills than the more rigorous content tested in TIMSS. It can also be difficult for district personnel to focus on lessons learned from TIMSS in the face of constant and increasing demands from state and district assessments. In one mid-sized district, for example, a single person is responsible for coordinating district activity around curriculum, professional development, and a full battery of state and district assessments in science.
Additional Indicators
Many Benchmarkers recognized the need for additional data to inform their decision making and to monitor progress toward achieving system goals. The Math and Science Collaborative, for example, created District Learning Profiles that record the percentage of graduating seniors that have had success in key gateway courses such as Alge- State University, one county in Michigan is currently using TIMSS methodology to collect extensive data on its own student achievement and curriculum variables.
Going beyond TIMSS-1995 and TIMSS-1999 studies, they are testing every student in grades 3-12, and administering a modified version of the teacher questionnaire. Analysis of these data will be a first step toward reform of their mathematics and science programs. A major goal of their analysis will be exploration of the relationship between cohort achievement growth and curriculum.25
Conclusion
The TIMSS experience substantially broadened what was described by many Benchmarkers as their previous, isolated efforts at reform. Comparative achievement data allowed jurisdictions to rank their performance by global standards and to look to high-achieving nations and Benchmarkers for examples of policies and practices that might account for student success, while contextual variables provided broad conclusions about the particular practices of higher achieving nations. TIMSS has thus been a critical tool in highlighting important areas of reform. However, it offers no panaceas guaranteed to be effective across contexts and over time. The continuing effectiveness of TIMSS-inspired reforms hinges ultimately on the ability of states, districts, and schools to craft local solutions and to evaluate and refine their efforts.
Comprehensive, effective use of TIMSS data requires coordinated attention to issues of curriculum, assessment, instructional materials, professional development, teacher qualifications, and student access to rigorous curriculum, among others. Capacity to address these issues varied between Benchmarking jurisdictions as well as within different components of these jurisdictions. Benchmarkers with existing personnel and infrastructure devoted to these issues were better situated to take advantage of TIMSS data than others. Capacity varied within jurisdictions as well: within states and consortia, for example, some districts had greater existing system resources than others; many Benchmarkers mentioned the greater difficulty of implementing TIMSS-related changes at the high school level, in keeping with their existing difficulties influencing instruction in high schools. These differences reinforce emerging questions about whether and how data-driven strategies for reform can help to increase performance in low-performing schools and systems; unless data are accompanied by efforts to build capacity for their analysis and use, they may be unlikely to address differences in student achievement resulting from existing differences in system capacities.
TIMSS has clearly succeeded in both focusing attention on and guiding improvement of mathematics and science instruction in many Benchmarking jurisdictions. Benchmarkers' experience illustrates the important role that rich, comparative data can play in reform efforts; it also indicates the limited power of data in the absence of system capacity to analyze them and to craft, implement, and evaluate reforms. In learning from the TIMSS experience, it is thus important to consider the particular qualities of the TIMSS data as well as the factors that have contributed to Benchmarkers' ability to analyze and use them.
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A number of reports supported
10. These relationships have since been more fully explored in Schmidt (2001 20. The most common resource in this effort is Stigler and Hiebert (1999) . Frequent use is also made of released videotape data. Information available at http:/ /nces.ed.gov / timss/timss95/video.asp 21. In addition to Stigler and Hiebert's work, a number of scholars have helped to explain and popularize lesson study in the United States. See the references at the end of this Brief.
22. Another example, not described in this Brief, is the use of Singapore's Mathematics Textbooks. 23. This initiative first focused on elementary science but has expanded to include K-12 mathematics and science. 
